CONTEXT Discrimination and harassment create a hostile environment with deleterious effects on student well-being and education. In this study, we aimed to: (i) measure prevalences and types of discrimination and harassment in one UK medical school, and (ii) understand how and why students report them.
RESULTS A total of 259 (19.7%) students responded to the survey. Most participants had experienced (63.3%, 95% confidence interval [CI]: 57.3-69.0) or witnessed (56.4%, 95% CI: 50.3-62.3) at least one type of discrimination or harassment. Stereotyping was the form most commonly witnessed (43.2%, 95% CI: 37. 4-49.3 ). In the qualitative data, reports of inappropriate joking and invasion of personal space were common. Black and minority ethnic students had witnessed and religious students had experienced a greater lack of provision (v 2 = 4.73, p = 0.03 and v 2 = 4.38, p = 0.04, respectively). Non-heterosexual students had experienced greater joking (v 2 = 3.99, p = 0.04). Students with disabilities had experienced more stereotyping (v 2 = 13.5, p < 0.01). Female students and students in clinical years had 2.6 (95% CI: 1.3-5.3) and 3.6 (95% CI: 1.9-7.0) greater odds, respectively, of experiencing or witnessing any type of discrimination or harassment. Seven of 140 survey respondents had reported incidents (5.0%, 95% CI: 2.4-10.0). Reporting was perceived as ineffective and as potentially victimising of the reporter.
CONCLUSIONS Harassment and discrimination are prevalent in this sample and associated with gender, ethnicity, sexuality, disability and year group. Reporting is rare and perceived as ineffective. These findings have informed local developments, future strategies and the development of a national prevention policy. INTRODUCTION Discrimination and harassment have been reported in medical education since Silver's landmark paper arguing that the harassment of medical students was contributing to student cynicism, poor health and a hostile educational environment. 1 A recent systematic review by Fnais et al. 2 found that this remains a global challenge, with 49.2-68.0% of medical students experiencing at least one type of harassment or discrimination. Such experiences have far-reaching impacts with reference to the impaired physical and emotional well-being of students, 3 use of alcohol and drugs as coping strategies, 4 impaired performance, 5 dropout and attrition, 6 and reduced likelihood of students training in disciplines in which they have experienced such events. 7 Reporting systems have been an important mechanism by which discrimination and harassment can be reduced, although factors influencing students' reporting are poorly understood. 8 In this study, we used the UK Equality Act (2010) 9 definition of harassment and discrimination. Harassment is defined as unwanted conduct creating an 'intimidating, hostile, degrading, humiliating or offensive environment' based on protected characteristics, whereas discrimination incorporates acts that exclude or limit someone, either directly or indirectly. Protected characteristics include ethnicity, religion, disability, age, gender, sexual orientation and socio-economic status. 9, 10 Several reasons as to why occurrences of harassment and discrimination continue in medical education have been proposed, including deference in students, unconscious bias and microaggression in educators, and the stressful, hierarchical and emotionally charged nature of the working environment. 11 Microaggressions are covert, subtle expressions of discrimination that become institutionalised, such as stereotyping, making jokes, and establishing whose voice gains prominence in a lecture. 12 Critical race theorists argue that equality is unfeasible without the sufficient representation and organisation of minority groups, and that privileged groups remain disproportionately overrepresented. 13 This occurs within the wider context of societal discrimination and harassment.
The UK General Medical Council (GMC) states that medical education should be fair and based on principles of equality and diversity, and should provide a supportive educational environment.
14 It now also routinely reports on postgraduate exposure to harassment and bullying in its training survey, 15 but there are few studies in this area in undergraduate medical training in the UK. Studies conducted in the undergraduate context in the UK to date provide evidence of covert, power-related harassment, physical abuse and educational exclusion. 11, [16] [17] [18] Reporting systems have been explored only indirectly in one previous study. 18 In comparison with postgraduate UK training, in which regular research has contributed to policy change and targeted interventions, the lack of understanding of this important issue in the UK undergraduate population, particularly in under-researched areas such as disability, sexuality and non-reporting, contributes to inertia. The context of UK undergraduate medical students differs from that of American postgraduate medical schools and Asian medical schools, in which research traditions in this domain are already established. Although interesting and informative, the findings from these cultural and educational contexts may not generalise to UK systems of medical education. Medical trainees in the USA report a higher prevalence of harassment than do Europeans, 2 and arguably experience a more masculine and hierarchical educational environment in which hyper-sexualisation and banter are considered more normal. 19, 20 The medical school in which we conducted our study adopts a traditional UK approach in which 2-3 years of pre-clinical science education are followed by clinical placements. Our study can directly inform UK policy. It also contributes to research that compares European experiences of discrimination and harassment with those in the USA.
Our study aims to expand knowledge and to inform policy and practice in order to reduce discrimination and harassment in the UK medical school setting. We analysed the types and prevalences of harassment and discrimination in one medical school sample, and explored whether students report and the factors that influence reporting. This medical school has a policy of no tolerance of discrimination and harassment and openly publishes data on this topic. Specifically, the medical school publishes student intake by demographic background. In line with the Athena SWAN [Scientific Women's Academic Network] initiative managed by the UK Equality Challenge Unit, gender differences in attainment and details of the support available for female students are also published alongside regular action plans. 21 The school has a transparent policy on reporting, although anecdotal evidence prior to this study suggested that discrimination and harassment continue and reporting remains low.
METHODS
Full research ethics approval was granted by the University of Bristol and supported by the chair of the Ethics Committee at Plymouth University, where the data were analysed as part of an educational qualification.
Design
A mixed-methods approach was adopted, utilising quantitative survey items, qualitative free-text reporting and two focus groups. This enabled us to capture the types and prevalences of events and to obtain richer data to explore the student experience in more depth. One male and one female focus group of five to eight participants were each facilitated for an hour by an experienced and trained female professor, Harriet Bradley (HB), from a different faculty who had no relationship with participants. Single-gender focus groups were used to increase the likelihood of full participation because previous experience suggested that mixed-gender groups sometimes led to the domination of discussion by one gender. Focus groups addressed questions based on real scenarios to explore issues that had emerged from analysis of the surveys. HB is a feminist with prior experience in anti-harassment work. Participants received information about the research goals prior to the focus groups.
Recruitment
Participants were medical students from all year groups in the medical school at the University of Bristol. Calculations of statistical power suggested that the detection of an effect equivalent to a 50% prevalence rate of discrimination and harassment with an alpha value of 0.05 would require a sample of 311 subjects. A total of 1318 medical students at the medical school were e-mailed twice in March 2014 through a student mailing list and social media. Convenience sampling was used to recruit eight male and eight female focus group participants for two focus groups. The 16 students who responded first to the recruitment e-mail or social media were included in the focus groups.
Data collection
There was no validated questionnaire measuring discrimination and harassment at the time of the study. The present survey asked whether students had experienced specified examples of discrimination and harassment, was informed by a literature review and real scenarios, and included free-text space. The survey also included a free-text question asking whether students had reported their experience and what factors had influenced this. The survey items were sent to experts in abuse and harassment to find out whether they met key constructs and were piloted with five students from different backgrounds to improve face validity. Survey data were collected anonymously using the Bristol Online Survey tool 22 and participants were able to respond from any device that accessed the Internet in a setting of their choice.
The focus groups were audiorecorded. Transcripts and field notes were written in Microsoft Word (Microsoft Corp., Redmond, WA, USA). Two lead researchers discussed data saturation and felt that sufficient data had been gathered for the analysis. Transcripts were returned to most participants for comment; however, this was not possible in some cases because several participants graduated and changed their contact details. All transcripts were used in the qualitative analysis.
Data analysis
Quantitative data were analysed in PASW Statistics for Windows (SPSS, Inc., Chicago, IL, USA) Windows Version Server 2012 (IBM Corp., Armonk, NY, USA). Proportions and confidence intervals (CIs) were analysed using the Wilson score method 23 and associations were assessed with chisquared analysis. Harassment and discrimination variables were combined to form variables of those who had experienced at least one type and those who had experienced none. Logistic regression tests were performed against demographic variables using a single-variable and then a mixed-variable model. Data for several demographic groups were insufficient to support statistical tests and hence demographics were combined into binary categories. Year groups were grouped into pre-clinical and clinical groups. Instances in which demographic data were not available were treated as missing data. It was not compulsory to answer all questions and hence instances in which proportions do not sum to 100% reflect points for which demographic data were not available. We made no corrections to pvalues for the number of comparisons in the analysis because we used one sample and conducted independent statistical analyses.
For the qualitative data, we used a framework analysis approach. 24 Two researchers independently familiarised themselves with the data and developed a thematic framework. They then agreed on the final framework by consensus with the option of an independent adjudication from a supervisor in the event of disagreement. Following this, two researchers independently indexed the data and populated the framework. The principal investigator mapped and interpreted the data. Transcripts were sent to 25 participants who had opted to provide their e-mail addresses and to be contacted; the remaining data were subsequently included as no concerns were raised about validation.
For the mixed-methods synthesis, occurrences of the qualitative themes were compared with the quantitative findings. Agreement was categorised by one researcher as convergent if there was mutual agreement, complementary if there was partial agreement, silent when there was no match with quantitative data, and dissonant when there was conflict between data. 25 The principle investigator identifies as White, heterosexual and male, and the team includes a mix of genders, ethnicities, nationalities and sexual orientations. We adopt a pro-feminist and anti-discriminatory stance.
RESULTS

Quantitative results
A total of 259 (19.7%) of 1318 students responded to the survey. Two participants started the survey and then dropped out, and three students of 16 agreed to attend a focus group but dropped out. The participants' demographic profile is reported in Table 1 . Compared with the overall medical school population, the sample group comprised fewer males, more black and minority ethnic (BME) students, fewer heterosexual students, and fewer students with disabilities.
A total of 211 of the 259 (81.5%, 95% CI: 76.3-85.7) students in the sample had either witnessed or experienced discrimination or harassment. Most students had experienced (63.3%, 95% CI: 57.3-69.0) or witnessed (56.4%, 95% CI: 50.3-62.3) at least one instance of discrimination or harassment ( Table 2 ). The most common experience of harassment or discrimination involved stereotyping and the least common referred to the non-provision of appropriate resources (e.g. building access, prayer rooms). Overall, BME students were more likely to witness lack of provision and religious students were more likely to experience lack of provision (v 2 = 4.73, p = 0.03 and v 2 = 4.38, p = 0.04, respectively). Non-heterosexual students were more likely to experience joking (v 2 = 3.99, p = 0.04), and students with disabilities were more likely to experience stereotyping (v 2 = 13.5, p < 0.01; Table 3 ). Female students and clinical year group students had significantly higher odds of having experienced or witnessed at least one type of discrimination or harassment in the multivariate model (odds ratio [OR]: 2.6, 95% CI: 1.3-5.3, and OR: 3.6, 95% CI: 1.9-7.0, respectively). Other demographic factors were not significant when other variables were controlled for (Table 4) .
Seven students had reported discrimination or harassment during their time at the medical school (5.0%, 95% CI: 2.4-10, n = 140 survey respondents). Students felt most comfortable talking to another student (52.5%, 95% CI: 46.4-58.4) and felt least confident about reporting to a Table 5 ).
Qualitative results
Three main themes emerged about types of experience: (i) everyday discrimination or harassment; (ii) structural discrimination or harassment, and (iii) exceptional experiences. For the reporting process, two main themes emerged: (i) its ineffectiveness, and (ii) students' fear of consequences of reporting.
Everyday discrimination or harassment
Students described 56 instances of everyday discrimination or harassment. These events were perceived as representing normalised behaviour and as based on assumptions and biases. They commonly included invasions of personal space, the use of humour based around belittlement, and the use of derogatory language based on protected characteristics (e.g. 'that's so gay'). As one female participant put it:
There's a culture of sexism and belittlement of women as banter. Structural discrimination or harassment Sixteen statements described events within an educational environment that encouraged some students and excluded others based on protected characteristics, including direct perceptive discrimination and indirect discrimination. Several described occasions when students were singled out either by educators directly or through the lack of provision of appropriate facilities, such as prayer facilities:
Being looked at constantly by the facilitator as if I should be the spokesperson of my race. . .
[wrongly] assuming me as being Somalian.
(S7.36)
Another student described a student colleague who had: Table 3 Cross-tabulation and chi-squared analysis of students' experiences of discrimination and harassment (n = 259) 
Inaccessible and ineffective reporting system
On 51 occasions students described the system for reporting harassment and discrimination as inaccessible, burdensome and unlikely to change the situation. One student said they would not report because of:
. . .the logistical hassle of having to do it. . . I'd just think that it was not worth the hassle. . .
that's why things get swept away. (FG5)
Another student said:
[Reporting] is a personal thing. . . you want [to report to] someone who knows you. . . who knows 
Fear of consequences
On 33 occasions students stated that they feared they would experience personal consequences after reporting and that this would stop them from doing so. These centred around perceptions of potential victimisation, fears of impacts on their progress outcomes, assessments, education and career prospects, and fears of being labelled within a hierarchical context. 
Synthesis of quantitative and qualitative results
Sub-themes from within each of the qualitative themes are shown in the synthesis matrix in Table 6 , which includes frequencies of occurrence in the qualitative data and any supporting quantitative data. Sub-themes with high convergence included stereotyping, banter and an ineffective reporting system.
DISCUSSION
Summary of findings
In this study, we found high prevalences of discrimination and harassment in a sample of students studying at one medical school in 2014. The majority of participants had experienced discrimination or harassment themselves or had witnessed incidents involving others. The most common experiences of discrimination and harassment were based on joking that included 'banter' about stereotyped assumptions, people's motivations and identities. Female students had 2.6 times greater odds of experiencing any type of discrimination or harassment than male students. Many female students described uncomfortable touching and the invasion of personal space by educators. Students in the clinical years had 3.6 times greater odds of such experiences than did preclinical students. Students in the BME, religious and non-heterosexual groups and students with disabilities were more likely to experience or witness individual types of discrimination or harassment.
Although we did not test this formally, the only named specialties in which instances occurred were the surgical specialties and obstetrics and gynaecology. Non-reporting was the norm, with only seven students having reported. Students cited several barriers to reporting, including an impersonal procedure and the perception of harassment as 'normal', fears of victimisation and personal repercussions on their progress assessments, career and education. Students felt uncomfortable talking to medical school faculty staff about such issues and preferred to talk to close colleagues and friends.
Strengths and limitations
The small sample size and the self-selected nature of the sample limit the conclusions presented here. The response rate was low and the number of responses required to make a precise estimate of prevalence was not achieved. However, we present summary statistics and ORs to provide important points of comparison that can be used to illustrate areas for further research. The sample is not representative of the whole medical school population, but we are able to compare the present findings with those of an independent annual survey performed by the Students' Union (SU), which reported a prevalence of witnessed discrimination and harassment in medical students consistent with our estimates: 19 of 30 (63.3%, 95% CI: 43.9-80.1) students had witnessed at least one type. 26 The SU-published data are university-wide, but we extracted the data specifically for medical students. The SU survey was wide-ranging and therefore diluted self-selection. Full details are available from the authors. Our research also benefited from the fact that it was conducted by an independent group of researchers, which may have allowed our respondents to be more honest than they might have if the project had come from the institution itself.
Perception bias may also have contributed to variability in the findings as the design of the study relied upon participants offering their subjective experiences. Other limitations include the lack of validated items in the survey and focus groups. By using a survey and focus groups, we were able to identify common experiences, but the focus groups were not private and interviews may have been more sensitive to the disclosure of harsher experiences of harassment and abuse. We were compelled to group demographic categories into binaries to increase statistical power, which unintentionally perpetuates the gaze of the White male versus the 'other'.
This study has particular strengths as it incorporates the analysis of a range of types of discrimination and harassment, informing us of subtle, everyday experiences that medical students face. The mixedmethods synthesis provides a useful framework for understanding the different contributions of qualitative and quantitative data. The sample size is large enough to allow the examination of some associations with demographic factors not explored in previous studies, including disability.
Implications
This study develops understanding of the broad range of discrimination, harassment and reporting obstacles experienced by UK medical students and its findings may be useful to medical educators elsewhere. It uniquely describes everyday experiences that contribute to a culture of exclusion in several domains, including that of disability, a previously under-researched area. Comparisons with other studies show that our institution is not an exception. A global systematic review found similar prevalences in medical schools in many countries. 2 Banter, joking and stereotyping have been found to occur in other UK medical institutions. 9 Unwanted advances, sexual harassment and the invasion of personal space have been reported in postgraduate training, and across the higher education sector more generally. [27] [28] [29] Discrimination based on ethnicity has been reported in postgraduate medicine. 30 The rise in discrimination and harassment in the clinical years identified in the present study seems to reflect the findings of other studies, as does the prominence of surgery and obstetrics and gynaecology as contexts of harassment, 31 although we collected no quantitative data to test for associations with specialty setting. Nonreporting is a common theme across studies, although the present research represents the first UK study to explore why medical students feel unable to report. 8, 18 This study suggests an urgent need to address discrimination and harassment in medical schools, particularly in clinical settings. There are several reasons why this need persists in medical education despite the introduction of anti-discriminatory policy and laws, which refer to individual, environmental and wider institutional factors. These include students' deference, educators' lack of awareness and microaggression, hierarchy, the context of a stressful and emotionally charged working environment, and a lack of representation of minority groups in academic medicine. 11, 13 We support the argument of critical race theorists that inequalities will not be overcome without increasing the diversity of representation in academic medicine and leadership. 13 Our study emphasises the predominance of behaviours that involve subtle differences in treatment based on demographic factors. This unconscious bias has been reported by the Royal Society and recommendations to reduce its impact on discrimination have been made. 32 Our findings suggest the need to increase staff awareness and challenge decisions that may be based on bias and stereotyping, and to build policy that evolves and adapts to current findings and trends.
Given that students in the clinical years and female students report the greatest experience of discrimination and harassment, the focusing of attention on clinical staff responsible for education should be a priority, particularly in the surgical specialties. Staff should be made aware of gendered behaviour and microaggression and their impact on students. Moreover, our study findings suggest that current reporting systems are not suitable for addressing these issues and must be updated according to best practice and evidence from medical education and higher education in general. We discussed how to improve reporting as part of ongoing service improvement with students. Anecdotally, students want anonymised, easily accessible reporting systems through which they can raise and flag concerns of a range of severity in a process that will have tangible outcomes and in which they have no fear of personal harm. Evidence-based strategies to reduce discrimination and harassment include in-depth education of staff, systems to proactively encourage knowledge of rights, reporting on a range of issues, improved representation and regular evaluation. 3, 8, 33 These findings have informed an initiative that will encourage prevention locally and set standards for medical education institutions in the effective reporting and monitoring of discrimination and harassment; it also clarifies the unacceptable and serious nature of these offences. In the early stages of this initiative, the medical school has widely publicised written statements on its discrimination and harassment policy, includes this topic in introductory lectures, discusses it at senior management meetings and has successfully sought full support across clinical placement leads. The school has bolstered the current reporting system by asking students about their experiences at supervision meetings and providing updated and clear guidance on what students can do if they experience discrimination or harassment. These initiatives have taken place within the wider Athena SWAN goals of the university.
We believe this issue is relevant to all medical schools. If they do not address it, medical schools risk perpetuating inequality and exclusion, and contributing to poor student well-being and the maintenance of a hostile environment and a hidden curriculum of cynicism and abuse. By openly evaluating and addressing discrimination and harassment, educators can lead the way in promoting inclusion, well-being and resilience in medical education, thereby supporting the development of a diverse population of doctors able to meet the needs of their patients.
Unanswered questions and future research
Future research should seek out good practice on the prevention and effective monitoring of harassment and discrimination across specialties and educational institutions. Research should prioritise the standardisation of definitions and tools with which to measure harassment and discrimination. It should use representative sampling techniques and aim to increase response rates and therefore the generalisability of the sample measured. One particular area of research that requires quantitative analysis refers to barriers to reporting; such research may inform future interventions and reporting systems.
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